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Experimental Section
Method of detecting uranium element concentration
Arsenazo (III) is commonly used as a uranium reagent, which can coordinate with the uranyl ion in aqueous solution. When the complex was detected by UV-Vis spectra, a specific absorption peak appears at 652 nm, and the absorbance is linear with the concentration of uranyl ion in a certain range.
Pre Additionally, we also compared the uranium adsorption capacities of PAO hydrogel in 8 ppm Uuptake seawater and in 8 ppm simulated seawater (prepared with water contain 193 ppm sodium bicarbonate; 25,600 ppm sodium chloride; and 8 ppm uranium according to the Oak Ridge National
Laboratory. The uranium adsorption capacity of PAO hydrogel in our 8 ppm U-spiked seawater is slightly lower but close to the uranium adsorption capacity in ORNL simulated seawater ( Figure S4 ).
Test of uranium adsorption capacity
A hydrogel membrane adsorbent containing 10 mg dry matter was put into a 1.0 L uranium-spiked ultrapure-water or seawater solutions. After shaking for some time with a table concentrator, we can measure the change of uranium concentration in the solution. The uranium adsorption content of the adsorbent is obtained according to the following formula (1):
Where m u is the mass of adsorbed uranium, C o is the original concentration of uranium, C t is the concentration of uranium at specific time, V is the volume of uranium-containing solution. The uranium adsorption capacity of the hydrogel membrane and PAO can be calculated through the following formula (2) and formula (3) respectively:
Test of uranium desorption rate
The method used to elute uranium is based on published literature. [3] Eluent formulation: 500 ml ultrapure water, 5.7 ml 30 % aqueous hydrogen peroxide solution, 53 g sodium bicarbonate powder.
Next, soak the U-uptake hydrogel membrane in the eluent at room temperature, magnetic stirring for 35 min. After the elution is complete, the hydrogel membrane is removed from the eluent and immersed in pure water, and the water is changed several times until the pH is approximately equal to 7. Finally, the hydrogel was soaked in the uranium-spiked seawater solution (32 ppm) for the next cycle. Repeat this adsorption-elution process for five times.
Synthesis of PAO
The PAO was synthesized on the basis of the reported literature. [1, 2] After the NH 2 OH·HCl (5.56 g, 80 mmol) was dissolved in DMF (60 mL) within a round-bottom flask at 45 ℃, the Na 2 CO 3 (3.82 g, 36 mmol) and NaOH (0.96 g, 24 mmol) was added and stirred by magnetic force for at least 3 h; dissolved PAN (4.24 g, 80 mmol) at 45 ℃, and then reacted at 65 ℃ for 24 h; replenished Na 2 CO 3 (1.91 g, 18 mmol) and NaOH (0.48 g, 12 mol), and then reacted at 65 ℃ for 12 h. The reaction mixture was dropped into deionized water to get a white flocculent precipitate. After filtered by a bush funnel, the precipitate was dried in a vacuum at 60 ℃ for 8 h to achieve as-prepared PAO.
Fabrication of PAO Semi-IPN hydrogels
Seven PAO semi-IPN hydrogels were prepared with different mass ratios of AAM and PAO ( Figure S9 min under UV LED lamp (with a UV intensity of 2.2 ± 0.1 mW/cm 2 ), the PAO Semi-IPN hydrogel membranes can be prepared. Furtherly, the sunlight (with a UV intensity of 2.5 ± 0.2 mW/cm 2 for 10 min) can replace the UV lamp well, and all the hydrogel membranes used in the characterization and testing process were fabricated by this kind of sunlight-polymerization.
Test of hydrogel adsorption selectivity on different ions
The simulated seawater was prepared for testing the hydrogel adsorption selectivity. Methods 
Test of hydrogel uranium adsorption from natural seawater
As shown in Figure S17a , the continuous flow-through U-adsorption system containing 12 parallel adsorbent beds. The hydrogel membrane can be sandwiched by the two sponges ( Figure S17b Figure S1 . The curvilinear regression of uranium concentration-absorbance in uranium-spiked ultrapure water. , the other adsorption capacities of B-G samples were cited from published articles. [4] [5] [6] [7] [8] [9] ]. 
Data analysis
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